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(54) Method of blending paint and spot painting 

(57) A process tor blending paint to match an exist- 
ing finish. A first color imparting component is first pro- 
vided, in an amounl proportionate to a paint formulation, 
and mixed with a base coat reducer to obtain a first re- 
duced component. A second color imparting component 
is also provided, in an amount proportionate to the 
amount ot the first color imparting component according 
to the paint formulation, and mixed with a base coat re- 
ducer to obtain a second reduced component. A portion 
of the first reduced component is then mixed with a por- 



tion of the second reduced component to obtain a base 
paint. The base paint is tested by applying the base paint 
onto a surface and allowing it to dry to obtain a painted 
surface, and comparing the painted surface with an ex- 
isting finish after simulating a clear coat finish with a lus- 
trous liquid. II the painted surface does not adequately 
match the existing finish, a lurther portion of either the 
first reduced component or second reduced component 
is added to the base paint which is again tested as de- 
scribed. The process is repeated until a suitable base 
pant is obtained. 
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Description 

Field of the Invention 

This invention relates to painting, and to methods s 
ol blending paints which, when applied to a surface hav- 
ing an existing painted finish, closely match the color of 
the existing finish. The invention also relates to the re- 
pair or restoration of damaged paint finishes that com- 
prise two distinct coats: a base coat that imparts color <o 
to the finish, and a clear coat applied atop the base coat 
that imparts gloss and durability to the finish. 

Background to the Invention 

75 

Tha visible end exposed surfaces of vehicles such 
as automobiles, trucks, boats and motorcycles are often 
painted using a two coat painting method in which a pig- 
mented base coat is applied to a primed surface to color 
the surface. After the base coat has dried it is coated so 
with a glossy coat that is durable and resists scratches 
to the vehicle's finish. Despite the durability of these two 
coat finishes, they are often damaged by scratches, ex- 
posure to road treatment such as sand or salt, chipping 
due to gravel or particles kicked up from the road sur- 25 
lace, or indentations resulting from contact with other 
vehicles or objects. 

in conventional methods for repairing damage to 
vehicle paint finishes the entire piece having a damaged 
area, such as the panel, door, or fender of an automo- 30 
bile, is completely repainted. Even though the damaged 
area may be oniy a small fraction o) the area of the piece, 
the entire piece is often repainted because of the diffi- 
culty, time, and expense involved in obtaining a finished 
surface that suitably matches the finish of the piece sur- 35 
rounding the damaged area. Although one can readily 
ascertain the lomnulalion of a vehicle's original base 
coal paint through manufacturers' disclosures, such in- 
formation may not be sufficient when the precise ingre- 
dients are no longer available, or when the color ol the *o 
base coat has faded from the sun's ultraviolet rays and 
thus no longer matches the original color or tin! of the 
base coat. By repainting an entire piece of a vehicle 
such as a fender, color variations between the new and 
existing finishes are less likely to be noticed because of *s 
the physical break in contiguity between the two finish- 
es. 

The difficulty in matching base coat paint colors of 
two coat finishes is compounded by the presence of a 
clear overcoat, which affects Ihe color exhibited by the so 
base coal. Base coat paints often dry to a matte or flat 
finish, and only appear lustrous upon application of a 
glossy clear coat. This glossy clear coat can also affect 
Ihe apparent tint of the base coat. Until the luster has 
been imparted to a base coat, therefore, one cannot ac- ss 
curatory determine whether Ihe base coal is suitably tint- 
ed. To obtain an accurately tinted base coat paint, there- 
fore, one often applies a test base coat paint, lets h dry, 



applies a clear coat, lets it dry, compares the new finish 
with the existing finish, and modifies the test base coa! 
paint formulation and repeats the process as many 
times as necessary to perfect the tint Body shops often 
apply test coats of base paint and clear coat to separate 
pieces of sheet metal for comparison purposes to avoid 
prematurely coating the vehicle with base coat paint or 
a glossy clear overcoat. 

Body shops often use intermix systems to vary the 
ingredients or concentrations of ingredients in a base 
coal paint formulation to match more closely the color 
of an existing finish. Intermix systems typically contain 
large volumes of many lints of paint, and as a result are 
large and cumbersome. For example, the BASF Dia- 
mont intermix system contains sixty-eight (68) tints of 
paint, and thus sixty-eight (68) one gallon containers. 
Because of the space occupied by the paint containers, 
intermix systems generally are used only at body shops 
and other facilities that have sufficient space to accom- 
modate the system. 

Body shops also offer controlled environments in 
which large vehicle parts can be painted under control- 
led conditions. To promote even application, drying, and 
curing ol paint, body shops typically contain specialty 
designed paint booths having environmental controls (o 
normalize, among other variables, the temperature, hu- 
midity, and circulation of air. 

Body shops are, however, frequently inconvenient, 
because of the time required for repair at a body shop, 
and the need to transport the vehicle to the body shop. 
Because ol this inconvenience, and the concomitant ex- 
pense, mobile touch-up services have evolved. Mobile 
touch-up services often repair damaged areas using a 
small painf brush or other device. In one method of spot 
painting, the painter applies a dab of manufacturer sup- 
plied touch-up paint to the damaged area of the vehicle 
and attempts to produce a smooth finished surface. The 
touch-up paint often does nof adequately match the ex- 
isting finish of a vehicle, and frequently results in a fin- 
ished surface with detectable differences between the 
tint of newly painted areas and the existing finish. 

Mobile paint repair services have, accordingly, been 
perceived as inferior to body shops. Other factors have 
also contributed to Ihis perceplion. For example, be- 
cause mobile repair services typically operate outdoors, 
they do not offer a controlled environment that is con- 
ducive to repainting entire body parts. Moreover, mobile 
services have been unable to mix suitable paint formu- 
lations for spray painting damaged areas because of the 
size and immobility of intermix systems that are capable 
of producing suitably tinted paints. Mobile paint repair 
services also do nol have available the time thai is re- 
quired to test a base coat paint formulation by applying 
a clear coat because, unlike body shops, mobile paint 
services cannot go to another job while a test clear coat 
dries. 
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Summary of the Invention 

The present invention relates to a process tor pre- 
paring base coat paint lormulations to repair damaged 
two layer paint finishes by spot painting. The process 
yields a repair quality that is equivalent to body shop 
quality, and which can be performed in substantially less 
time than body shop repairs. The process is especially 
suitable for mobile operations. In a suitable embodiment 
of the invention volumes of at least two color imparting 
components are first added to separate containers in 
proportions recommended by the manufacturer to 
match an existing base coat paint. Each of the compo- 
nents is then reduced by a base reducer, preferably 
equal in weight to the component with which it is mixed. 
A portion of each of the components, typically between 
about one fourth and one half of the contents in each 
container, is then added to a third container and mixed 
to obtain a test base coat paint. A spot of the test base 
coat paint is sprayed directly onto the vehicle surface in 
the damaged area and allowed to dry, rather than being 
painted to a test piece of metal. 

After the test base coat paint has dried a clear coat 
is simulated by spraying a lustrous liquid, for example, 
a solvent, over the spot of paint. Before the glossy sol- 
vent evaporates the painter compares the lint of the fin- 
ished lest spot with the tint of the original vehicle finish. 
If the finishes do not adequately match, the tint of the 
test base coat paint is varied by adding a further portion 
of the appropriate component. The testing and process 
is then repeated until a suitable final base coat paint is 
obtained. 

Other features of the invention are apparent from 
the appended claims with reference to the description 
and the drawings. 

Detailed Description 

Before a damaged paint finish is repainted it is first 
prepared by cleaning the damaged and contiguous ar- 
eas of the finish using solvents that remove the waxes 
and other protective sealants from the clear coat. Com- 
mercially available products for such cleaning and seal- 
ant removal are readily available and include Polycrack- 
er®, which removes the sealant Polyglycoat®. Any 
scratches or dents are next treated to reslore the dam- 
aged surface to the original or desired curvature, texture 
and appearance. Scratches can be filled with a filler ma- 
terial such as 2K® Lightweight Putty which can option- 
ally be used in conjunction with 2K® Lightweight Putty 
Hardener. Both of these products are manufactured by 
Minnesota Mining and Manufacturing ("3M"). 2K© Light- 
weigh! Putty is a two-part polyester filler material that 
dries in as little as forty-five (45) seconds and is used in 
light coats to fill in scratches. Although 2KB Lightweight 
Putty is particularly effective in mobile operations be- 
cause of its ease of use, speed of drying, and durability, 
any suitable filler material can be used. Considerations 



in choosing a filler material include the drying time and 
resiliency, durability, and cohasiveness of the material. 

After the filler material has dried, it is feather sand- 
ed, along with the paint that adjoins the filler. A block 
s covered with very fine sand paper is rubbed against the 
contiguous paint to gradually decrease the thickness of 
the paint as it nears the filled area. A sandpaper should 
be selected that will not create scratches deeper or wid- 
er than those that a paint can uniformly fill. A 400 or 600 
io grit abrasive paper is typically suitable. After leather 
sanding, the surface is checked for any small holes that 
may have become exposed by the sanding. Any such 
holes can be filled by a second application of a suitable 
filler, such as the filler material described above. 

15 After the desired surface has been obtained and 
any pinholes repaired, the surface is covered with a 
primer. Paint manufacturers normally recommend prim- 
ers to be used with their paint systems. However, be- 
cause the manufacturers' recommendations typically 

20 optimize results when applied under the controlled con- 
ditions of a paint booth, recommended primers do not 
always achieve optimal results when applied in the un- 
controlled environments that are typical formobile repair 
services. A primerthat performs well in uncontrolled en- 

25 vironments when using BASF Diamont paints and other 
polyester or polyurethane based paints is a water borne 
acrylic hydrosol primer such as BASF HP-1 00, that com- 
prises silica, talc, titanium dioxide, and propylene glycol 
monomethyl ester, and is low in VOC content. Important 

30 considerations when selecting a primer include drying 
time, compatibility with other chemicals used in the proc- 
ess, and compatibility with the physical conditions to 
which the primer is subjected. In colder weather, for ex- 
ample, the primer is often exposed to heat guns and in- 

3s fra-red quartz lights lhat are used to heat a vehicle body 
panel in order to speed the drying times of the filler, prim- 
er, base paint coat, and, clear coat, and the primer se- 
lected should be able to withstand these conditions. 
After the primer has been applied the surface 

40 should be block sanded again. 400 or 600 grit abrasive 
paper is often suitable, although other grades of abra- 
sive paper also work. After the surface is sanded it is 
ready tor the application of abase coat paint. A suitable 
base coat paint must, however, first be formulated and 

*s mixed. 

As discussed above, base coat paints mixed ac- 
cording to the manufacturer's formulation often do not 
duplicate the colour of an existing base coat because 
the base coat changes color over time. The convention- 
s'' al method of developing an appropriate formulation, by 
engaging in a repetitive process of mixing, painting, ap- 
plying clear coat, removing clear coat, remixing, and re- 
painting, is often prohibitively inefficient, especially 
when not performed in a regulated spray booth, 
•ss In a suitable embodiment of the present method two 
color imparting components of a manufacturer's paint 
formulation, typically the metallic and pigment compo- 
nents, are first measured and added to separate con- 
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tainsrs. The amounts of metallic and pigment compo- 
nent used can vary, but should be proportionate to the 
amounts prescribed by the manufacturers formulation. 
A base coat reducer, preferably substantially equal in 
weight to the metallic and pigment components in each * 
container, is then added to each container to obtain re- 
duced color imparling components. For example, if 
there are five grams (5g) of pigment in one container, 
then five grams (5g) of base coat reducer should be add- 
ed to that container. Likewise, if there are five grams ro 
(5g) of metallics in one container, then five grams (5g) 
of reducer should be added to that container. The 
amount of base coat reducer may vary from being sub- 
stantially equal to the amount of color imparting compo- 
nents, for example 100% to 150% of the weight of the is 
color imparting components. Because accurate meas- 
urement of the color imparting components and base 
coat reducer are important, a sensitive scale should be 
used to measure the components and the reducer. A 
scale sensitive to.001% is particularly suitable. Numer- zo 
ous base coat reducers are commercially available and 
suitable for this process, and function over various tem- 
perature ranges. Suitable base coal reducers are often 
recommended by the manufacturer of the base coat 
paint BASF UR-50, a universal acetate laquer reducing zs 
agent, is usually suitable, although UH-30 and UR-70 
may be chosen depending on the temperature. 

After weighing the color imparting components and 
mixing the color imparting components with the base 
coat reducer a portion, such as one fourth to one half, 30 
of each of the mixtures is added to a third paint cup to 
obtain a test base coat painl If the existing finish that is 
being repaired is a light color, such as gold, silver, or a 
light blue tint, it is often appropriate to mix less of the 
pigment mixture, such as a fourth of the contents of the Js 
pigment container, with a greater portion of the metallics 
mixture, such as a half ol the contents of the metallics 
container. When attempting to replicate darker color fin- 
ishes, it is often appropriate to mix less of the metallics 
mixture, such as a fourth of the metallics container, with *o 
a greater portion ol the pigment mixture, such as a half 
ol the pigments container. Although there is no clear line 
of color darkness to determine whether to start with a 
greater portion of the pigments or metallics containers, 
a skilled vehicle painter is able to determine the best « 
approach based upon the color and fade of the vehicle 
finish, and the painter's experience with similar finishes. 
After mixing the reduced color imparting compo- 
nents a test area of the repaired area is sprayed with 
the test base coal paint and allowed to dry. High volume so 
low pressure ("HVLP") systems are suitably used, and 
the system used is optimally capable of delivering ninety 
percent (90%) of the contents of the third paint cup with 
little overspray. After it has dried, the newly painted area 
is sprayed with a lustrous liquid to simulate a clear coat, ss 
Pre-cleaners or other lustrous solvent, which remains 
wet for roughly ten (10) seconds, impart to the painted 
surface a luster and look that replicates the luster and 



look that a clear coat would provide, and which evapo- 
rate and leave little residue, can be chosen as the lus- 
trous liquid. BASF Pre-Kleano is a particularly suitable 
solvent for replicating the desired luster. As previously 
discussed, without this luster, it is difficult to ascertain 
whether the tint of the base paint is correct, and whether 
the new finish will ultimately match the existing finish 
after the clear coat is applied. The solvent thus allows 
the painter to evaluate the eventual color of new finish 
using the test base coat paint without the costiy and in- 
efficient application of a clear overcoat. Moreover, be- 
cause the solvent evaporates it leaves the surface sub- 
stantially ready to receive another coal of test base coat 
paint. In contrast, if a clear coat is applied to the vehicle 
surface it must either be removed or allowed to dry on 
the surface of the vehicle before another test is done. 
After the solvent evaporates, the new finish may su itably 
be removed using another solvent, such as Limco 200 
Select Single Stage Enamel Reducer, a naptha based 
solvent, to remove the test base coat paint 

If the color of the new finish, as modified by the sim- 
ulated clear coat, does not adequately match the exist- 
ing finish, then a portion of one of the reduced color im- 
parting components is added to the test base coat paint 
to alter the tint thereof. The metallics component is typ- 
ically added to the test base coat paint to lighten the tint, 
and the pigment cup is typically added to the test base 
coat paint to darken the tint. The process ol test painting, 
applying solvent to simulate the clear coat, and wiping 
off the test paint is repeated until the match is satisfac- 
tory. 

After a suitably tinted final base coat paint has been 
developed, a coat of the final base coat paint is applied 
to the surface by a conventional painting method, pref- 
erably a method using a HVLP apparatus. Alter this coat 
dries another layer of the final base coat paint is applied 
if the first coat is judged to be too thin. After the final 
base coal paint has been coated to a suitable thickness 
on the vehicle and allowed to dry, the edges of the coat 
are blended with the existing finish of the vehicle. Al- 
though there are many suitable blending techniques, 
one method is to mix, in a 1:1:1 weight ratio, the final 
base coat with a pigment-free coat composition and a 
base coal reducer, to obtain a 1:1:1 mixture. The 1:1:1 
mixture is then sprayed around the edges of the freshly 
applied paint. Although not necessary, the mixture can 
be sprayed completely over the freshly painted surface 
area, and can extend into the existing finish well beyond 
the edges of the freshly painted surtace. Suitable pig- 
ment free base coat compositions and base coat reduc- 
ers include BASF BC-1 00 and BASF UR-50, respective- 
ly. Mixing the final base coat paint with these agents 
weakens the paint solution, so that when this 1:1:1 mix- 
ture ol paint is applied to the edges ol the repainted area 
it causes the repainted area to more readily blend into 
the old paint. Although the 1:1:1 ratio works best, the 
range ol components can vary from this ratio and still 
function effectively. Ratios ranging from i:i:i to 1:2:2 
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are. for example, suitable for practising the invention. 

If the freshly applied base coat paint and the exist- 
ing finish do not adequately blend after the 1 : 1 : 1 mixture 
is sprayed around the edges of the freshly applied base 
paint, the 1:1:1 mixture can again be reduced, prefera- 
bly at a 1 : 1 : 1 ratio, with the pigment free base coat com- 
position and base coat reducer. This composition can 
again be applied to the edges of the freshly painted sur- 
face to enhance blending with the existing finish. If the 
finishes still do not adequately blend, the 1:1:1 mixture 
can be reduced a third time, again preferably at a 1:1:1 
ratio, and applied to the edges. 

After the freshly applied base coat paint has been 
blended with the existing finish, a new clear coat layer 
is applied over the freshly applied base coat. Particularly 
suitable clear coat compositions for use with polyester 
and pofyurethane base coat paints are ur ethane based 
clear coats, which include products such as BASF DC- 
76, DC BS, DC-89 and DC 92 These clear coat compo- 
sitions are preferred because of their drying time, but 
other suitable fast-drying clear coats can also be used. 
A hardener can also be used to accelerate the drying 
time of the clear coat. Manufacturer recommended 
hardeners are often used, although such hardeners of- 
ten do not have a sufficiently short drying time. A partic- 
ularly suitable fast-drying hardener for use with poly- 
urethane based clear coat compositions are diisocy- 
anate based compositions, which include BASF 929-70 
Glassodur Polar Hardener. 

Alter the new clear coat has been applied, and be- 
fore ft has dried, its edges are blended with the existing 
clear coat finish by rubbing the edges with a blending 
agent. Solvents, such as AZCO Sikkens SRA Reducer 
or BASF HR-50, are particularly suitable blending 
agents. After the new clear coat has dried, the edges 
are further blended wilh the existing clear coat finish by 
wet sanding using a suitably fine paper, preferably in the 
range of 1000 to 1500 grit, and a solution of water and 
a liquid detergent, to reduce friction. If a rough texture 
exists in the surrounding area, wet sanding can be par- 
ticularly helpful blending the newly painted area with the 
surrounding area. 

After wet sanding the surface can be buffed with a 
suitable cutting cream or brilliant cleaner and glaze. 
Suitable products include synthetic cutting creme prod- 
ucts, cleaner/glaze products, and reconditioning prod- 
ucts manufactured or sold by Production Car Care Prod- 
ucts. Car Brite, Inc., or Selig Chemical Industries. 
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duced component; 

b) providing a second color imparting compo- 
nent, in an amount substantially proportionate 
to the amount of the first color imparting com- 
ponent according to a paint formulation, and 
mixing a base coat reducer with the second 
color imparting component to obtain a second 
reduced component; 

c) mixing a portion of the first reduced compo- 
nent with a portion of the second reduced com- 
ponent to obtain a test base coat paint; 

d) testing the test base coat paint by a series 
of substeps comprising: 

(I) applying the test base coat paint onto a 
surface and allowing it to dry to obtain a 
painted surface; and 

(II) comparing the painted surface with an 
existing finish; 

e) if the painted surface does not adequately 
match the existing finish, adding a further por- 
tion of either the first reduced component or 
second reduced component to the test base 
coat paint to obtain a varied test base coat 
paint, and testing the varied test base coat paint 
as in step (d); and 

0 repeating step e) until the varied test base 
coat paint produces a suitably colored painted 
surface when tested as in step d). 

The process of claim 1 further comprising, after sub- 
step (I) and before substep (II) of step d). applying 
a lustrous liquid to the painted surface to simulate 
a clear coat. 

The process of any preceding claim wherein the 
base coat reducer is mixed with the first and second 
color imparting components in amounts ranging 
from approximately 100% to 150% of the weight of 
the first and second color imparting components re- 
spectively. 

The process of claim 1 or claim 2 wherein the base 
coat reducer is mixed with the first and second color 
imparting components in amounts substantially 
equal to the weights of the first and second color 
imparting components respectively. 



Claims 



A process for preparing paint comprising the steps 
of: 

a) providing a first color imparting component, 
and mixing a base coat reducer with the first 
color imparting component to obtain a first re- 



so S. The method of any preceding claim wherein the 
base coat reducer is an acetate based lacquer. 

6. The method of any preceding claim wherein the first 
and second color imparting components are meial- 
ss lie and pigment components respectively. 

7.. A method for simulating the clear coat of a two coat 
finish comprising the step of spraying a lustrous liq- 
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uid over a base coat. 

B. The method of claim 7 wherein the lustrous liquid is 
a solvent. 

5 

9. The method of claim 7 or claim B wherein the sol- 
vent is volatile. 

1 0. A method of blending the edges of a base coat finish 
with a contiguous existing pain! finish, wherein the '0 
base coal finish is obtained from a first base coat 
paint, comprising the steps of: 

a. mixing a weight of the first base coal paint 
with a weight of a pigment free base coat paint is 
composition and a weight of a base coat reduc- 
er to obtain a weight of a mixture; and 

b. spraying the mixture onto the edges of the 
base coat finish. 

so 

11. The method of claim 1 0, wherein the weight ratio of 
first base coat paint to pigment free base coat paint 
to base coat reducer in the mixture ranges from 1: 
1:1 to 1:2:2. 

2S 

12. The method of claim 11 wherein the weights ot the 
firsl base coat paint, pigment free base coat paint, 
and base coat reducer in the mixture are substan- 
tially the same. 

30 
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